By the name of Allah
Anticancer drugs 
Anticancer drugs is a very complicated topic, usually is given to medicine students as 5-6 lectures but for us as only one lecture, so we'll try to focus on what's related to dentistry and the chemical application of the drugs… so as the dr. is going on with the story he will relate things to head & neck cancer which may relate to us especially for surgeons who may deal with this and face it.  
There are > 100 anticancer drug, but we'll focus on 4-5 drugs which are used in head and neck cancer.
The incidence rate of cancer 

The incidence and mortality rate of cancer are high in the world , but here in Jordan the incidence is still low despite what we hear from television and what we read in newspapers & magazines !.. This is not true, the incidence here is hugely lower; here from each 1000000 we have up to 300 cases but not more, while the no. for them is much bigger which is related to their lifestyle and habits; drinking, smoking and others.
 BUT we have a problem which is SMOKING; the lung cancer became more frequent because we are good smokers (the 3ed world country!!!)
Cancer treatment in general 
What we concern about is that a patient diagnosed with cancer has a 50% chance of living.
Most of the 50% chance is coming from surgery & radiotherapy but not from chemotherapy which is the story of failure coz most of the patients don't really response well. We use chemotherapy in late stages as a main treatment which doesn't give a real impact on cancer.
In early stages like stage 1 & 2 always the main stream of treatment is surgery and radiation so that the real cause of cure in those stages is surgery.  
In late stages 3&4 the chance of cure is about 10% and here mostly what we do is applying a PALLIATIVE therapy (tal6efi); just reduction of the symptoms that the patient is suffering from trying to prolong his life (sure this is all by Allah) instead of living one year he might live two, on the other hand he might not survive for one year.
So again 50% chance of cure is true only if there was dissection of the tumor and radiotherapy, otherwise chemotherapy treatment chance of cure is not more than 10% this chance is more likely in some types of cancers and less likely in others for instance: chemotherapy for prostate cancer doesn't work so if the patient is diagnosed with advanced prostate cancer it's over and chemotherapy won't work we just give them a palliative therapy, but if the patient is diagnosed with leukemia, he has a good chance to live because the complete cure rate is around 80% and more especially in children with acute lymphocytic leukemia (ALL) the cure rate is so high but still there're side effects that may affect cure rate .
Cure rate in Jordan is similar to that in America as King Hussein Cancer Center (KHCC) is saying, but percentages sometimes vary >>> so we are dealing with cancer in a good way coz we have good advices in treatment of cancer. 
Cancer is strongly age related.
Cancer is a collection of 200 diseases so we're dealing with different diseases; you have to understand that cancer is really diverse for instance prostate cancer has phenotype or characteristics different from that of colon cancer and both are different from head & neck tumors ...brain tumors…lymphoma and leukemia each one is different >> this will come with the story that we deal them in different ways, meaning we have drugs work better with colon cancer that won't work with breast or prostate cancer, it depends on the phenotype of the tumor.
At another level … how much same type of cancer is similar between different patients is another issue >> again cancer is a heterogeneous disease so if we have 100 patients with breast cancer each one of them will have different phenotype.
So important for us as dentists: we have to keep smoking low especially ladies we have problem in this, before they were 5% smokers of ladies but now we are talking about 21% … the dr. was surprised while doing a study about smoking with other dr. in biology department when he ask her to limit the study on males smokers coz it's difficult to find ladies smokers but she told him who told you there are many! So keep in mind that the problem is growing in females also. 
Why it's imp. to us ? Because it's really related to head & neck tumors, meaning it's a real risk factor for all oropharyngeal carcinoma, nasopharyngeal carcinoma, and squamous cell carcinoma of tongue and mouth coz the first contact with smoke will be with mouth so smokers males & females should know that.
 Keep in mind smoking is related more to lung cancer, (dr. now is reading slide 2 pg. 1) in 1900 lung cancer was virtually unknown, it was the American cigarette invented in the late 1800's and world war 1 that transformed the Western World's cancer patterns. There's currently a smoking epidemic in Asia (we are part of it) and Africa and lung cancer is sure to follow. And that's what happened in Jordan;

Bladder and cervical cancer are also linked to smoking so we have to concern about it remember in 1900 before Marlboro was introduced there wasn't lung cancer.
Tumor biology
First, we have to understand why we are struggling while dealing with cancer, you hear always about cancer problems and the diagnosis of someone with cancer just like the end of the day for him! The story coming from many issues that enable cancer to resist our treatments …
1.Tumor is monoclonal disease which is the largest problem of cancer means tumor coming from single cell so that if only there was one tumor or malignant cell in the body this is enough to proliferate forming a lump which may be 3-5 cms or more.
Note: according to the size of the tumor it's classified to stages 1,2,3…
2. Heterogeneity, although it's a monoclonal in origin as it go it's producing new types of cells.

 so when we lose the repair mechanism there'll be buildup for mutations so that the first cell we start with (monoclonal origin) will not be similar to the second generation of proliferation which also won't be similar to the 3ed generation, meaning if you take different sections of the lump, from inside& outside& right & left, and detect the genetic component of each section cells you'll find for each mutations happened in a different way and by that building up heterogeneity.
What really important to us in pharmacology is that we're dealing with different targets so that certain drug works on one side but not the other! 
       The second problem we may find that this heterogeneity is not similar between different patients so you may find a patient who is responding to anticancer drugs very well while other is half-half or doesn't respond at all, and this a real result of the heterogeneous genetic component of the lump.  
look at slide 2 pg no.3 : we have evidence that this may involve as many as 4000 genes in breast cancer alone … actually 4000 genes may be the basic involved mutations in breast cancer , but the story here doesn’t mean that every patient has to have the 4000 mutated genes to get breast cancer instead through for ex. 1000 affected patients we found the most frequent genes collectively are those 4000 genes , but not all of them exist in one patient! 
The subsequent problem that you are dealing with something unknown exactly so that the target you choose to orient your treatment toward may be not there but other and this is also from the biggest problem of cancer.
A third problem of heterogeneity building up is that as malignant cells are undergoing mutations they accept new characteristics and as much they accept new ones as they become more malignant! And this marks malignant from benign tumors as we always hear about their differences. 
Look at slide 1 pg. 4:
The first character to get is the cells efficiency in growth signaling to proliferate and get bigger….. This character is there in benign & malignant tumors. 

But the problem is when gets a little bit bigger when the growth is uncontrolled by suppressing signals and this is also applied to benign and malignant tumors.

But notice the evading of apoptosis, sustained angiogenesis, limitless replicative potential (correlating to what we said) and tissue invasion & metastasis which represent the end stage! 
What's so imp here is sustained angiogenesis which is the main driver of growth of the cells so you'll find many drugs acting on the idea of angiogenesis (we won't discuss them)… these drugs are given to the patient to deplete the blood supply toward the tumor >> meaning depleting cells from oxygen >> meaning we are lowering the growth of the tumor, what's surprising that this could be good or not!.... to understand why you have to keep in mind the following:
-sustained angiogenesis results in other problem than driving the growth of the tumor; angiogenesis will be on the surface of the tumor but not to the core of it because the capillaries that reach the tumor are weak supplying the surface leaving the core hypoxic.

The core hypoxic cells will enter G0 phase of cell cycle means whatever the drug you give it will not work because all anticancer drugs work only on proliferating cells.

-another problem is that you can't reach them coz they're actually layered inside (in the middle of the tumor). 
Conclusion this large problem related to angiogenesis we'll call it the hypoxic cells; they can live in low level of O2 and they will live long! Where's the problem here? 

When you do treatment and reduce the outer layers of the tumor it will be smaller and smaller but part of its core will not die coz it's in G0 phase, unfortunately they will come back in 2 ,3 or 4 years, we hear a lot that cancer came back to patient , how ? by 2 ways : 
1.by these hypoxic cells

2.by stem cells , this is complicated way we'll not discuss it.

We always ask.. We did treatment, dissecting, radiation and cycles of chemotherapy and finally cancer came back! What's the idea here ? 
Again it comes by tow idea, one is the stem cells and the other is the hypoxic cells which more important and clearer, (we call them al 5alaya 2l na2emeh) , they will come back and make another tumor OR there were metastasis and we couldn't detect it for example one cell evaded from the lump in the breast to the lung and it will stay there for a while sometimes 2-3 years and then come back! 

And generally speaking metastasis meaning it's over unfortunately!

Cancer treatment
Coming in 3 types, 1.surgery 2.radiation 3.chemotherapy…
 And this is applied to the head & neck where we have to dissect the cancer and apply good radiation to the area of tumor, and then we have to give chemotherapy.

But sometimes we use the chemotherapy concomitant to radiation at the same time, this is may be only for these tumors head & neck tumors coz they found in these tumors synergistic activity between radiation & chemotherapy. So all 3 types are used for them and you as a dentist may deal with someday.

Cancer chemotherapy  
It's very important to us to understand it coz we'll see patients who are taking chemotherapy, same idea of immune-compromised patients.

 patients who are taking chemotherapy will suffer immune-compression coz we are killing two types of cells by chemotherapy: normal cells & tumor cells (slide 1pg.6), coz there's no selectivity; we are don't really selective toward cancer in treatment by drugs, actually we kill all proliferating cells.

Because of that we give the patient the drugs in certain day then leave him for 3 weeks then re-give him the drugs, so that normal cells which were killed could regenerate. This is one of the reasons why we give cycles meaning we give drugs first week of each month for 7 cycles.
So to clarify things,
1. why do we give chemotherapeutic agents on cycles ? 
Because of the idea of regeneration of normal cells that were killed by the drugs 

2.why we give 7 cycles but not one shot and that’s it ? 
a-Because it's difficult for the patient to tolerate one very large shot; the side effects are high.  
b-what we actually do is killing the shell (outer surface) of the tumor exposing hypoxic cells stimulating them to leave G0 phase then by other cycle killing them … again force the underlying cells to leave G0 become susceptible to drugs >> targeting them in another cycle (until 7or8 cycles)so we are gradually make the tumor smaller and by one shot we couldn't reach these sleeping cells.
c-sometimes to be sure there isn't any cell left, why we concern about this? We return to the first story which is cancer is monoclonal in origin disease; you can't leave any tumor cell in the patient and say he's cured!
 Concluding: if we left few cancerous cells this is a PALIATIVE therapy!
 In contrast in antibacterial therapy we give antibiotics that reduce the no. of bacteria, then immune system of the patient will mop up the remaining organism, same for antifungal & antiviral ,BUT with tumor you can't do this… because the immunity doesn't recognize the cancer cells, actually if it can recognize the tumor cells there shouldn't be cancer from the beginning. We had learned in the school our body has different types of immunity for ex. cellular immunity is responsible for identifying viruses or any malignant cell (but once there's a tumor this means the immunity system has failed to recognize it).

Now about side effects: (slide 1 pg.6)

We have wanted effect which is inhibition of tumor growth (on upper left corner of the slide).

Cells that are a little bit affected are cells of the heart & lung & brain which are usually not proliferating >> so we don't have real side effects at this level.


-hair follicles (as well known patients treated with chemotherapy lose their hair as shown in pictures in KHCC for kids, which is not acceptable; we shouldn't use patients in advertisements). As hair follicles are proliferating cells, treatment with chemotherapy leads to hair loss.
-in GIT epithelial cells undergo continuous regeneration so chemotherapy cause inhibition of epithelial renewal… and this is also related to the mucosa of the mouth we will see as a dentists patients on chemotherapy suffering oral ulcers. So ulceration in the mouth is linked with anticancer drugs.(we'll come to them again).

-germ cell lines, very important especially in ladies; there's no regeneration of ovum, its no. is limited so fertility in ladies will be affected more than in males following anticancer drugs administration.

-bone marrow suppression so that thrombocytopenia may occur and decrease in RBCs count >> here the immunity system will go down.
 This is related to dentistry; you can't deal with patient who is immune-compromised! A patient with low neutrophils, thrombocytopenia or low platelet count, why? 
Coz you will make patient's mouth more susceptible to infections (with low neutrophils) and more susceptible to bleeding (with thrombocytopenia and low platelet).
Because of that this patient's teeth should be checked before starting chemotherapy, so we advise the patient who's supposed to have chemotherapy to visit a dentist first to check for any problems that could appear more during chemotherapy (ya3ni be5ali 2l ashya2 2elli m5abayeh te6la3). 
In case that during chemotherapy certain dental problem arise, what to do ? 

There're recommendations for such situations, … 
A.hematological considerations (slide 1 pg. 8) , 

-absolute neutrophil count (ANC), you have to monitor your patient; if it was:
       1. > 1000/mm3: no need for antibiotic prophylaxis (no neutropenia), but if there was infection or you 're not sure of its presence (the infection is unclear) use the aggressive antibiotic therapy, which will cover G +ve & G-ve bacteria in a trial to cover everything by stronger drugs  such as 3ed & 4th generation                cephalosporins where we use higher dose. 
Note: for prophylaxis or low dose usage we use penicillin, amoxidar or amoxicillin            
      2. < 1000/ mm3: defer elective dental care until the ANC rises more than 1000.
In dental emergency cases, discuss antibiotic coverage beyond endocarditis prophylaxis with medical team before proceeding with treatment. This is very important especially in patients with enocarditis history. The patient may need hospitalization for dental management, keep in mind these things and the importance of patient history to decide wither he needs hospitalization or not.
B.Platelet count (slide 2 pg. 8)
- if > 75000/mm3 then no additional support needed; the patient is supposed to have no bleeding.
- if = 40000-75000/mm3 then platelet transfusion may be considered pre- and 24 hours post-operatively; you can't deal with patient if his platelet count wasn't high coz u don't want him to have bleeding in addition to his cancer disease and anticancer therapy which means many problems you don't want . this point is similar to that in hemophilia patient you can't deal with them unless they get the factors that are deficient in them.
In this case its more related to hospitals to be able to apply platelet transfusion.
- If it was < 40000/mm3 then defer care otherwise you will cause problems more than that existed ones.

Those two points (A + B) were the first dental implication with anticancer drugs.

Cocktail 
Now return back to the idea that we give anticancer drugs in combination i.e. Cocktail , you have to know the ration behind that …
Same idea of treatment of peptic ulcer where we give combination of antimicrobial agents ; erythromycin + metronidazole                                                                          OR  amoxicillin  + metronidazole 
This is in a trial to eradicate all types of H.pylori; susceptible + resistant. 
Cocktail has the same idea but at more complicated level… remember we're dealing with heterogeneous population of cells so that drugs are administered as a cocktail of 3 – 4 or more  components; the first drug may not work with the patient while other one works more and other works further more and so on. 

Keep in mind the ration behind using combined drugs and which drugs to be combined.(this may be related more to oncologist but you have to know also):
    1.mechanism of action of the drugs differ , the intention being

         a.we add synergism, we don't give 2 drugs acing the same way! For ex          in antibiotics we don't give 2o macrolides erythromycin + clarithromycin          no need for that both acting the same, on the other hand we can give   gentamycin (acts on protein synthesis) with ampicillin(acts on cell wall)          
                       same idea in anticancers we give one acting at the level of                DNA while the other is acting on the mitotic spindles, also one acting as          antimetabolite adding to it another antihormonal>>> so anything you can add should have different mechanism          

    2.different major toxicity, no overlapping toxicity coz the patient will not                tolerate>>> don't give 2 drugs make thrombocytopenia, or bone                     marrow suppression .keep in mind all anticancer drugs make bone                 marrow suppression, but some are strong, others are weak so don't give 2 strong ones together.         

Cancer drug classes
We have 5 groups:
1.Antimetabolites 

2.Mitotic spindle inhibitors 

3.DNA binding agent 

4.Hormones and hormone antagonists

5.Miscellaneous drugs , as we won't reach them later let's pass on them briefly… they are new to which targeted therapy belong (we're supposed to know them from genetics as dr. said).

Targeted therapy: -
1. Imatinib (Clevac): acts on Philadelphia chromosome.

This chromosome is associated with chronic myelogenous leukemia (CML) where genes are translocated between chromosomes so that an oncogene came into promoter region resulted in continuous expression so that the cell now in continuous proliferation.

So by inhibiting this chromosome translocation you are inhibiting the proliferation of CML and the cancerous tumor. Success or cure rate is so high up to 95% so this drug is the best now the commercial name is Clevac.
2. Cetuximab: used in head & neck tumors.

It acts on epithelial growth factor (EGF) which is always expressed in head & neck tumors, so this drug is added to the regimen for head & neck therapy to block the tumor proliferation.

Look at slide 2 pg.21, this show EGF receptor, if its stimulated it will result in:

   -resistance to drugs 

   -proliferation 

   -blood vessels growth 

   -metastasis 

Which you don't them to happen so you have to block EGFR.

The success rate for Cetiximab is not as high as in Imatinib so it just reduce the severity of the cancer while the 5 years survival doesn't really improved but they use it and there's chemical trials on it for head & neck tumors.

Both are targeted therapy , they only kill the cells where there's overexpression of EGF or Philadelphia chromosome, so they don't really kill bone marrow cells so no induction for bone marrow suppression or immunity suppression .

Targeted therapy is the new trend but high success is still only for Imatinib   
.

This hypoxic core is of a big problem; they enter into G0 phase of cell cycle consequently any drug given won't work on them, why? Because all the anticancer drugs work on proliferating cells.
- Another problem with them that you can't reach them! They're layered inside (in the middle of the tumor)    
This was the first part of the lecture (till 32 min).
Hope don't needs logic to be there, all what you need to know is that Allah is here!, and don't forget the magic drug which is love, use the dose that you want to support them but be honest … you need to be strong enough to help others & relieve their pain BUT don't lose your feeling with them as you may hurt their sole more!  May ALLAH cure them all?
(ان الله على كل شي قدير) 
Done by: Haneen Hammoudeh 
The leading cancer of Jordanian men is lung cancer.


The leading cancer of Jordanian ladies is breast cancer.








We know cancer is a genetic disease results from accumulation of mutations that could be:                                                                                                                   1.mutations of oncogenes, onco>> on go >> going >> uncontrolled proliferation


2.mutations in tumor suppressor genes so that the cell can't repair itself which is very important, like p53 and other repair genes which work to repair lesions that may happen through carcinogenesis or mutagenicity.





As a rule the side effects are prominent in the proliferating cells 


-lymph node                        -germ cell line             -hair follicles 


		-bone marrow                      -GI tract-





The regimen (cocktail) 


- is administered as one shot per day by IV injection for a week,


- then the patient's haemopoietic system permitted to repopulate for 3 weeks and the process repeated up a half dozen times (6 times) , then the chemotherapy finished.    








